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Craig2 has considered tensors T%\\ whose components are func
tions of n variables represented by x and their m derivatives 
X , X y ' ' ' y OC (m). He obtained the covariant derivative 

(1) rJ.'.'.'^-DT - mTl'.''xM\{X
y} f m ^ 2, 

where 

(2) {*} =*V, a +( l /2 )*"W\ 

and partial differentiation in (1) is denoted by the added subscript. 
Throughout, a repeated letter in one term indicates a sum of n terms. 
The purpose of this note is to derive another tensor from T%\ \ \ whose 
covariant rank is one larger. The general process will be shown clearly 
by using Ta(x, x', x", x"f). 

The extended point transformation 

dxa 

xa _ x«(y), x'a = y'\ 
dy% 

dxa d2xa 

%"a = i~i yf,i + T U T y"y'*> * * * > « = 1, • . . , », 
dy% dyldy3 

gives the tensor equations of transformation of the tensor Ta as 

(3) Tl{y, y', ƒ ' , y'") = T«(x, x', x", x'^dyt/dx", 

where y stands for the n variables yl, y2> • • • , yn and a similar nota
tion is used for the derivatives y', y", and ytn'. On differentiating 
equations (3) with respect to y'h it is found that 

__i / a OX? a OX"* a dx'"P\ 

\ dyk dy'k dy'k / 

The derivatives can be expressed by using the following general for
mulas : 

1 Presented to the Society, April 15, 1939. 
2 H. V. Craig, On a covariant differentiation process, this Bulletin, vol. 37 (1931), 

pp. 731-734. 
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